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CD34 in Human Hair Follicle
To the Editor:
CD34, also known as human hematopoietic progenitor cell anti-
gen, is a heavily glycosylated transmembrane protein expressed
on developmentally early lymphohematopoietic stem and pro-
genitor cells, and on a signi¢cant number of acute leukemias
(Krause et al, 1996). In human skin CD34 has been described in
vascular endothelial cells, in a subset of dendritic/spindle-shaped
cells (Nickolo¡, 1991), and in some cutaneous tumors (Cohen et al,
1997).
In a previously published study we could demonstrate the ex-
pression of CD34 in cells from the outer root sheath of hair fol-
licles (Poblet et al, 1994). In that study, sections from normal
human skin of formalin-¢xed, para⁄n-embedded biopsies were
immunostained with a monoclonal antiCD34 antibody (clone
QBEND/10). A clear membranous staining of outer root sheath
cells could be observed. This was the ¢rst report to demonstrate
the CD34 expression in a certain type of keratinocytes. We
showed that the CD34 staining was very speci¢c for epithelial
cells of the external root sheath, and that the staining was limited
to cells located below the attachment of the arrector pili muscle
and above the matrix cells. Because CD34 is a progenitor cell
antigen we suggested a possible relation of these cells with stem
cells of hair follicles.
We read with interest the excellent article byTrempus et al that
has recently appeared in this Journal (Trempus et al, 2003). These
authors demonstrate CD34 immunohistochemical staining of
murine hair follicle bulge keratinocytes. In addition they con-
¢rmed the presence of CD34 mRNA in that cells. In general,
the immunohistochemical staining pattern of murine keratinocytes
concords with the staining pattern that we described in
human hair follicle keratinocytes, although the bulge region in
human hair follicles can not be as readily identi¢ed as it is in mice
hair follicles.
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Response
To the Editor:
We are writing in response to the Letter to the Editor
submitted by Poblet and Jiminez entitled ‘‘CD34 in the Human
Hair Follicle.’’ In this letter, they point out that we neglected
to refer to their 1994 paper ‘‘QBEND/10 (Anti-CD34 Antibody)
in External Root Sheath Cells and Follicular Tumors’’ (Poblet
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